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• Abstract : 

DE19605688 A Complexes of the transition metals Mn, Fe, Co, Ru, Mo, Ti, V and/or Cu with at least I ligand of formula (I) or (II), are used as 
activators for peroxygen compounds in oxidising-, washing-, cleaning- or disinfecting solutions. 
R = a direct bond or an optionally amino group- substituted alkenyl group with 1-4 C; 
A = a condensed or non-condensed ring system containing at least I N atom; 
B = H, OH or A, and 

X = an optionally OH- and/or 1-4 C alkyl-substituted phenylene ring or an optionally OH-substituled I -4 C alky I group. 
USE - The complexes are used for e.g. for bleaching coloured soils during the washing of textiles. 

ADVANTAGE - The complexes give good activation of inorganic peroxy compounds at temperatures < 80 dcg. C, especially in the range 15-45 deg. C, 
e.g. for use in low energy laundry and dish washing agents. (Dwg.0/0) 
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2) Obergangsmetallkomplexe 
7) Komplexe 



alt Aktivatoran fOr Persauerstoffverbindungen 
Mangan. Bten, Cobalt, 



AO Ringsystem steht welches mindeatans eln Stiekatoffatom 

Jg enthilt B Wasseratoff. eine OH-Gruppe oder A itt. und X ein 

w eegebanenfallB hydroxy- und/oder C^-aHcyiaubatituierter 

1A Phenyl ring oder eine gage be nenf alia hydroxysubatttuierte 

O C.^-Alkyiengruppe let warden ala Aktivatoran for Peraauer- 

(O stoffverblndungen in Oxidations-, Waaeh-, Relnlgungs- oder 



Die foloenden Angaban alnd 



BUNDESDRUCKERB 06.97 702034/194 



12/32 



Best Available Copy (i *• 

DE 196 05 688 Al .f 



Die vorOegende Erfindnng betrifft die Verwendung bestimmter Komplexevon Ubcrgan 
. ^J^?!^.^oUnri«,n^n .l< Aktivatoren beziehungsweise Katalysatoren for 



. CSS. rum bK von FaAanschmutzungcn beim Waschen^Te^^d Retaken haner 
5 5T B ^«.r;_ «»« Gesehirr. sowie Wasch-. Reinigungs- und Deanfelmonsmittd, die deraruge 



toSin Wasser unter Fmsetxung von Wassersttrffperoxid lose* wie Natt^nperborat **" 
«^at-PeXdraL wenlen teit langem ate Oxidanonsmittd zu DesmfeJcdon*- und Bleicnzwecken verwendet 
^^SS^gdkscr SutSen hangt in verdOnnten Lflsungen start von der Tempera** ab; so 
^rftWbSbwefee mh HjO, Oder Perborat in alkafcchen BleichBotten erst bei Temperaturen oberhalb 
^i«r^d^e.^dch e nd^hnellc Bleiche verschmutzter TextOien. Bei niedrigerenTen^raniren^n 
^^Z^^dcrZ^rgM^ Persauerstoffverbindimgen dunA Zusatz logeiunnter ^^ato- 
™! ™Eertwerd» fflr die zahlreiche VorschUge, vor aUem aus den Stoffldassen der N- oder O-Acyiverbm- 
%ZZ£b2*£SZ MWaTaqtferte ^^ndiamine, insbesondere Tetraacetylemylendiamm. acyBerte 
^2^^^^T^S^M^^ Hydantoine Hydrazide, T^c. Hyd^a^ 

n ^ ^te^na^^^uSSvatc. wi e PentaacetyigTukose, in der Literatur bebumtgewc*- 
HiZStt *e,er&i«anzen katm die Blek^kung wttnger 

w^derTdaB bereiti bei Temperaturen urn «rX fan wesentlichen die ideichen Wirkungen wie mit der Peroxid- 
notteanembei^Cdntretea 

• "hen urn energiesparende wasch- u _ 

ii deudich unterhalb 60° C, insbesondere unterhalb 45° C bis henmter zur K 



n laBt die Wirkung der bisher bekannten Aktivatorverbindungen in der 

^tn^i«SStorca Bei Sesen besteht vermutlich wegen der hohen Reatomtttder 
derPersa^offverbindung entstehenden oxidierenden Intermediate, die Gefahr der Firbvtrftn- 
TnS g^iTS^d^Lr^aD der oxidativen Te^adfcung. ^^^^^ 
EP630 964 sind bestimmte Mangankomplexe bekannt. welche keinen ausgepragten Effekt Junsichthch 
e^eSe^arku^von Persauers^verbindnngen baben und gefarbte TextDfasern 
dfeaStaSmta Wa!chlaugen befindlichen, von der Faser abgelBstem Schmutt oder M»ffbmta 
SLen. Aus der deutschen Paten^meldung DE44 16438 £ Mangan, tt*££!So£3E& 



ka^twelchetigliden a« einer Vielzahl von Stoffgruppcn tragen konnen und als Bleich- 



PuS^Molybdan. Than, Vanadium und/oder Kupfer. die einen oder mehrere der Liganden der aUgememen 
Formel I besitzen, 

l r b 

A 

in denen R eine djrekte B^dtxt«o^eiiwge«^OTenfemaiim 



stoffatom emMh. und B Wasserstoff. eine OH-Gruppe oder Aist, als Alcbvatoren Kr insbesondere anorgamsche 
PenrerSerbmdiiniei ^ OxTdation^WiSch-. Reinixxmgs- oder DesiMetooiidOsungen. In den Alkyien- 
RkOnnen eine «le"r mehreSnicht binachbarte CHf Enheitenfdie nicht direlct an das zentrale N-Atom 



eebimdensmd,gegebeneiJafcdnrehNH-Einheitenei . 

Verbindungen der allgemeinen Formel I konnen durch formale verknOpfende Modrfikation ih 
zu Liganden der allgemeinen Formel II umgewandelt wenlen, 



2 



k 
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m denen A. imd R die oben gegebene Bedeumng haben und X em gegebenenfaUs hydroxy- und/oder Ci-j-alkyl- 
TuSS^PhcSS^ eine gegebenenfaOs hydro^muie™ C,^-^ = ^ 
d„Lw sein kOnnen. jewefc zwei Obergaiigsmetauatome komplex zu bmdoL Em woterer (^cntt^der 
Er^daherdie^^ 



stoffverbindungen in Oxidations-. Wasch-, Reinigungs- oder Desinf ektionslSsungea 

rde«TeaR-B der Verbindungen gemaB Formel I ist R vorzugswe** erne ^ 
Wasserrtoff ist and vorzugsweise keinc direkte Bindung, wenn B erne Hydroxylgruppe ist Es mtoen nicht 
cJur^Rta etoem Ligandenmolekfll itotisch sein. Zu den bevorzugten snckstoffhakigen Rmgs- 
^A^For^^ 

i!r^m~ „nd die 2-Benzimidazolytaruppe. Es mussen nicnt samtliche Reste A m emem Dgantomolekul 

J to VcTSe^nnd. I oder "^^^^Ste^vS " 
VerKnduneen gemaB Formel n wird vorzugsweise unter der 1,3-Phenylengruppe, der 2-Hydroxy-13-Pnenylen- 

^«n.,«Wr m Br n n 'heisoielsweise tmter Abspallung von Halogenwasserstoffen, xu den gewunschten Liganden 
iTiCkS SSSle in gingigen Losungsmmdr, nut SaUeu engender 
SUsSe umgesetzt werden. Die erfinduagsgemlB als Bleichkatalysatoren *u "rw^enda Konnfe- m 
xe in der Regel berehs bei Rawntemperatur und werden normalerwe.se aus gtogigen LBsungsmrtteln » 

vorzugsVeiTra den Oxidation»tufen +2. +3 oder +4 vor. Bevorzugt werden Knmptexe ^P^^"*", 
I.r^l^men in den Oxidationsstufen +3 oder +4 verwendet Systeme nut gemischten Oxidationszahlen and 
^SS^m!^SSS^»^ mussen nicht afle Metallatome to Komplex glefch sein. Zu den * 
b^oSgSerwetdSStoen gehoren diejenigen mit Eisen und/oder Mangan alt Zentralatomen. 
TX^eTSSem4Bde° aDgemeinen Fonneta I und D kftnnen die erfindunpgemaB zu verwendento 
Obe^aSeSmplexe noch weitere, m der Regel rinfacher aufgebaute Liganden. msbe^ere cm- oder 
„SX ySdSnden.tragen.In Frage kommen beispielsweise Hitrat. Actetat Format, Chrat. Percfalorat 
nridfc HaTogS^eaiorid Bromidl and lodid sowie komplexe Anionen wie Hexafluorophosphat Che « 
SoSgSef sSen to to iTdungsausgleicn rwiscben (ft erg^ gsme^tralatom ^ 
?ZZ Aul die Anwesenheh von Oxo-Uganden. Peroxo-Liganden und Immo-Liganden m mogfich. Diese 
z^tzSSganSe^en auch verbruikend wirken, so daB mehrkernige Komplexe mit mindestens emem 

U ^^o^\Zt^Z^1lT^Z^ geh6ren solche mh dem Tris^pyr^e- « 
thyOanun-Liganden, 



0X0 



,wtdem(BbK(l-methylMdazol-2-^ 
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N^,N\N'-Tetrakis^2-beiizimidazolylmethy[>2-hy^^ 



Best Available Copy 

DE 196 05 688 Al 



0»' H 1 



13-Bis^b^2-benzimkUioJytoethyl)aminomethyO-beiiiol, 




Ein ObergangsmetaD-Bleichtatah/sator pit den Liganden gemSB Fonnel I odor Fonnel II wirdvorzugsweise 
zum Bleichen vod Farbaiochmuttungen beuri Wascheh von Textflien insbcsondere in wOBriger, tensidhahiger 
Flotte, verwendet Die Formuliening "Bleichen von Farbanschmutzungen" ist dabei in ihrer weitesten Bedeutung 60 
zu versteben und umfaBt sowohl das Bleichen von sich auf dem Texta befindendem Schmutz, das Bleichen yon in 
der Waschflotte befuidlkhem, vom Textil abgelostem Schmutz als auch das oxidative Zerstdren von sich in der 
Waschflotte befindenden Textilf arben, die sich outer den Waschbedingungen von Textilien aMosen, bevor sic auf 



Bne weitere bevorzugte Anwendungsfdrm gem&B der Erfindung ist die Verwendung der Obergangsmetall- &5 
Bleichkatalysatoren mh den Liganden gemfiB Fonnel I oder Formel II in RemigungslSsungen far harte Oberfia- 
chen, insbcsondere far Geschirr, zum Bleichen von gef&rbten Anschmutzungen. Auch dabei wird unter dem 
Begriff der Bleiche sowohl das Bleichen von sich auf der harten Oberflache befindendem Schmutz ah auch das 
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M Wtitere°^gtt£ta^^ w»d Desmfetonsmittel. 

nannten Oberrangsnietall-Bleichkatalysator mit einem Liganden gemaB Fonnel 1 oder Formd □ enthalten and 
ein Verfahren zur Aktivierung von PerswimtotFverbindungen unter Efamtz ones derartigen Bleicfakatalysa- 

t °Bei dem erfindungsgemaBen Verfahren nnd im Rahmen einer erfindungsgemaBen Veiwendung kann der 
Bleichkatalysator im Sinne eines Akthraton Oberall dort eingesetzt werden. wo es anf eine besc*dere Steigerung 
der Oxkianonswirkung der Persauerstoffverbindungen bei niedrigen Temperaturen ankommt, beispielsweise 
bei der Bleiche von TextiDen oder Haaren, bei der Oxidation organischer oder anorgamscher Zwrschenprodukte 
mid bei der Desinf ektion. 



idbeideruesmteKnon. 

Die erfindungsgemfiBe Verwendung besteht fan wesentlichen darm. Bedingungen zn schaRen, ill..-. 

Perauerstoffverbindung und der Bleichkatalysator mheinander reagieren konnen, mit dem Ziel, starker oxtdw- 
rend wirkende Folgeprodukte zu erhalten. Solche Bedingungen liegen ms besondere dann vor. wenn beide 
Reaktionspartner in wiBriger LSsung aufeinandertreffen. Dies kann dnrch separate Zugabe der Persauerstoff- 
verbindung nod des Bleichkatalysators zn einer gegebenenfalls wasch- oder reinigungsmmeHiahigen Ldsung 
seschehen. Besonders vorteilhaft wird das erfindnngsgenUBe Verfahren jedoch unter Verwendung ernes erfin- 
dunesgemaBen Wasch-. Remigungs- oder Desmfektionsmittels. das den Bleichkatalysator nnd gegebenenfalls 
emperoxidisches Oxidationsmhtd enthfik, dnrchgefohrt Die Persauerstoffverbindung kann auch separat, in. 
Substanz oder als vorzugsweise waBtige L&sung oder Suspension, zur Ldsung zugegeben werden, wenn em 
persauerstofffreies Mittel verwendet wird . 

le nach Verwendungszweck konnen die Bedingungen wek variiert werden. So kommen neben rein waBngen 
Losimgen auch Mischungen aus Wasser und geeigneten organiscben Losungsmhteln als Reaktoonsmedium m 
Fr^Die Ensatzmengen an Persauerstoffverbindungen werden im augememen so gewahU, daB m den L6sun- 



een*zwischen lOppm und 10% Aktrvsauerstoff, vorzugsweise zwischen 50 und 5000 ppm Aktrvsauerstoff 
vortanden sind. Auch die verwendete Menge an Bleichkatalysator hangt vom Anwendungszweck ab. Je nach 
itewunschtem Akuvierungsgrad werden 0,00001 Mol bis 0025 Mol vorzugsweise 00001 Mol bis 0002 
Aktivator pro Mol Persauerstoffverbindung verwendet. doch konnen in besonderen Fallen diese Grenzen 



Mol 



suuvaivi |«w > 

Qber- oder unterscfaritten werden. . „ 

Ein erfmdungsgemaBes Wasch-, Remigungs- oder r*sinfektk>nsmhtel enthfilt vorzugsweise 00025 Gew.-% 
bis 025 Gew.-%, insbesondere 001 Gew.-% bis 0,1 Gew.-% des Bleichkatafysators mh den liganden gemaB 
Fonnel I oder Fonnel □ neben ObBchen. mit dem Bleichkatalysator vertriglicheu Inhaltsstoffea Der Bleichkata- 
lysator icann in im Prinzip bekannter Weise an Tragerstoffen adsorbiert und/oder in HttUsubstanzen eingebettet 

"Die erfindungsgemaBen Wasch-, Remigungs- und Desmfektionsmittel die als insbesondere purverfBnnige 
Feststoffe, in nachverdichteter Teilchenform. als homogene Losungen oder Suspensionen vorhegen kSnnen. 
konnen aufier dem erfindungsgemaB verwendeten Bleichkatalysator im Prinzip alie bekannten und m derartigen 
Mitteln ublichen Inhaltsstoffe enthahen. Die erfindungsgemaBen Wasch- und Reinigungsmittel kdnnen insbe- 
sondere Buildersubstanzen. oberflachenaktive Tenside, organische und/oder anorganische Persauerstoffverbm- 
duneen, wassermischbare organische Losungsmhtel Enzyme. Sequestrieniagsmittel Hektroryte, pH-Regulato- 
ren und weitere HDfsstoffe, wie optische AufheUer. Vergrainjngsmhibitoren, FarbObertragungsinhibitoren, 
• a. zusitzliche Persauerstoff-AJctivatoren, Farb- u-' 1 



Schaumregulatoren. zus&tzucne fersauersion-AKuvaxoren, raro- uuu vwuwuc 

Ein erfindungsgemaBes Desinf ektionsmittel kann zur Verstarkung der Desinf ektionswirkung gegenfiber spe- 
ziellen Keimen zusatzBch zu den bisher genannten Inhaltsstoffen QbBche antimikrobieDe Wirkstoffe enthalten. 
Derartige anumikrobielle Zusatzstoffe smd in den erfindungsgemaBen Desinfektionsmittem vorzugsweise mcht 
Qber 10 Gew.-%, besonders bevorzugt von 01 Gew.-% bis 5 Gew.-%, enthalten. 

Zusatzlich zu den Obergangsmetall-Bleichkatalysatoren mh den Liganden gemaB Formd I oder Fonnel II 
konnen, insbesondere in Kombinauon mit anorganischen Persauerstoffverbindungen, konventionelle Blexchakti- 
vatoren, das heiBt Verbindungen, die unter Perhydrolysebedingungen gegebenenfalls substituierte^ Perbenzoe- 
saure und/oder aliphatische Peroxocarbonsauren mit 1 bis 10 C-Atomen, insbesondere 2 bis 4 C-Atomen 
ergeben, eingesetzt werdea Geeignet smd die eingangs zitierten Oblichen Bleidiaknvatoren, die O- und/oder 
N-Acylgruppen der genannten C-Atomzahl und/oder gegebenenfalls substituierte Benzoylgruppen tragen. 
Bevorzugt sind mehrfach acylierte Alkylendwmine, insbesondere Tetraacetylethyiendiamin fTAED), acylierte 
Glykolurile, insbesondere Tetraacetyiglykohiril (TAGU), acylierte Triazmderivate, insbesondere 13-Diacetyl- 
2,4^ioxohexahydro-lA5-triazin (DADHT), acylierte Phenolsulfonate, insbesondere ^Nonanoyt- oder lsom>na- 
noyloxybenzolsulfonat acylierte raehrwertige Alkohole, insbesondere Tnacetm. Ethylengrylcoldiacetat und 

2^Diacetoxy-23-dihydrofuran sowie ace tyUertes Sorbk und Mannit, und acylierte Zuckerdenvate, insbesonde- 

;ss ^rel'enwac^lgiukMe(PAG), i Pentaacef^^ 

gegebenenfalls N-alkylicrtes Glucamin und Gluconolacton. Auch die aus der deutschen 



geger^nemaiu r<-»i^yua^ vji »\^iiiiii v^.l^.^v.>.^^. ..wwa — ... . 

-DE 44 43 177 bekinnten-KombinaUonen konvennonefler Bleichaktivatoren konnen eingesetzt _werden. L»ie . 
Anwesenheit zusatzlicher CfbergangsmetaUbleichkatalysatoren, die keine Liganden gemaB Fonnel 1 oder n 
aufweisea ist gleicbialb magCch. . 

Die erfindungsgemaBen Mittel konnen ein oder mehrere Tenside enthalten, wobei msbesondere anioniscne 
Tenside. nichtionische Tenside und deren Gemische in Frage kommen. Geeignete nichtionische Tenside smd 
insbesondere Alkylgiykoside und Ethoxylierungs- und/oder Propoxylierungsprodukte von Alkyiglykosiden oder 
linearen oder verzweigten Alkobolen mit jeweih 12 bis 18 C-Atomen im Alkyiteil und 3 bis 20 vorzugsweise 4 
bis 10 Alkylethergruppea Wekerhin sind entsprechende Ethoxylierungs- und/oder Propoxyuerung^nxfaikte 
von N-Alkyi-aminen, vicinalen Diolen, Fettsaureestem und Fettsaureamiden, die hmsichtlich des AlkyiteOs den 
genannten langkettigen ABtoholderivaten entsprechen. sowie von Alkylpbenolen mit 5 bis 12 C-Atomem im 
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A «^^l£liche Tenside sind msbesondere Seifen mid solcfae. die Sulfa!- oder Sdfonat-Gruppen mh 
Devoraugi — mh 12 bis 18 C-Atomen. Derartige Fettsauren konnen anch m mcht voEstfln- 



7" Porm eincesetzt werden. Zu den brauchbaren Tecsiden des Sulfat-Typs gehfiren die Sahe der 5 

S«S'X«r ^Skohoien mh 12 bis 18 C-Atpmenund die S^eni^^e der = - 
mnUrioatamen Tenside nrit niedrigem EtnoxyUerungsgrad. Zu den imtjbmM vom Sulfonat- 
^^rr^rt Aikvlbenzotsutfonate mh 9 bis 14 C-Atomen im Alkykeil. ADcansulfonate nut 12 bis 18 

^ST=nfa^D^^«S'r e ^ erfindiingsgen^ Motel zur Rf*-* ™ 
zuSw^: 0.1 Gew.-% bis 20 Gew.-9b, insbesondere 02 Gcw.-% bis 5 Gew.-% Tenside, enlhahen. w 
A^igne^e^^ 

saure Sorgamscher Sfinren. wie Phthaiimidopercapronsaure, Perbenzoesfture oder Sate ^Diperd^ec- 
S^Walerstolfperoxid nnd unter den ^^^ bedi ^^^°^^ b ^^ZJE^ 

3GeT%bis 10 Gew.-% Wasserstoffperoxid enthalten. eingesetzt Falls ein erfmdtingsgemaBes W«scb- oder js 
3tiCW " ~ rauemoffverbinduiigen enthfth, sind diese in Mengen von vorzugsweae bis zu 50 Gew.-%, 



msbe»ndere von 5 Gew.-% bis 30 Gew.-%. vorhanden, wahrend in den erfmdnng^emaBen _ 

vorzugsweise von 03 Gew.-<* bis 40 G*w,<*, insbesondere von 5 Gew,% b>s 20 Gew.-*, an Pemnerstoff- 

^H^^E^S^Mktd enthUt vorzugsweise mindestens einen wasserlfisuchen und/oder wasserunlos- - 
uchen^Sarisc^ 



sowie polymere (Poly-Jcaibonsauren. msbesondere die durch Oxidation von Polysacchan- 
£ S3£KSSSto der JeSnalen Paten tanmeldung WO 93/161 10, polymery 
MethanySluren. Maleinsauren and Miscnpolymere aus diesen. die auch gennge Anteile polymenserbarer 



te Carbonsiurefunktionalhlt einpolyroerisiert enthalten konnen. Die relative W ^ 
Homopolymeren ungesattigter Carbonsauren Eegt im allgememen zwiscben 5000 und 200 000, die d«r Copofr- 40 
mWzwSwM und 200000, vorzugsweise 50000 bis 120000. jewefc bezogen auf free Stare. Em 
Sen bevorzugtes Acrylsaure-Maleiiisaur^olymer weist eine rdative MoleWum^sevon £M> to 
100 000 auf. Geeignete. wenn auch weniger bevorzugte Verbmdungen dieser Klasse smd Copolymere der 
AmUm oder MethacryisSure mh Vtoyiethem, wie Vinytaethylethern. Vinylerter. EthyleuJ rropyten und 
sS indewnder AntS der Saure mindestens 50 Gcw.-% betragt. All wasserloslicfae orgaiusche Bufldersub- « 
IXn ko nnen auch Terpolymere eingesetzt werden. die ab Monpmere rwei ungcsamgte Stam i mdAder 
dwen Sabe sowie als drittes Monomer VinylaDcohol und/oder ein Vmybdkohol-Denvat oder em Kohlenhydrat 
enthalten. Das erste sanre Monomer beziehungsweise dessen Sate kitetifch von emer monc^^lenisA unge- 
satdgten C,-CrCarbonsaure und vorzugsweise von emer C,-C«-Monocarbonsaure. insbesondere von 
ffiSrytot^TTDas zwehe saure Monomer beziehnngsweise dessen Salz kann em Denvat einer so 
a-^SSnsanre, vorzugsweise einer C-CrDicarbonsaure sein, wobei Maleinsaure besonders bevor- 
zuet ist Die dritte monomere Einheit wird in diesem Fall von Vurytalkohol und/oder vorzugsweise emem 
veresterten Vinylalkohol gebOdet Insbesondere sind Vmylalkohol-Derivate ^^^^^^ *™ 
Sertgen (^rbonsluren. beispielsweise von C-CU-Carbonsauren. mh Vmylalkohol dar^n. Bevorzugte 
PoS fenttohendtobei 60 G^r.-% bis 95 Gew,%, msbesondere 70 Gew,% bis 90 Gew.-^Meth^rybaure » 
^bzw?fMem)acryUi^besc«to=bevorzu 
-5^w.Xbislo^.<%.-voi7U^ 

-besonders bevorzugt sind dabei Polymere, in denen da s Oewicbts ve rhalmis v on (Meth)acrylsaure beaennngs- 
weise (Methiacrylat zu Maleinsaure beziehungsweise Maleat zwiscben 1 : 1 und 4 : 1. vorzugsweise zwischen 
21 und 3-lund msbesondere 2:1 und W : 1 Uegt Dabei smd sowobl die Mengen ah auch die &nwcmwer- co 
h§ltnisse auf die S4uren bezogen. Das zwehe saure Monomer beziehungsweise dessen Salz karm auch im 
Derivat einer Allylsulfonsaure sein, die in 2-SteDung mh einem Alkyirest, vorzugsweise nnt emem C, -C«-Alkyl- 
rest. oder einem aromatischen Rest, der sich vorzugsweise von Benzol oder Benzol-Denvaten ^ableitet. substitu- 
ist Bevorzugte Terpolymere enthalten dabei 40 Gew.-% bis 60 Gew,%. insbesondere 45 bis 55 Gew-% 
fMethtacrvbaure beziehungsweise (Metb)acrylau besonders bevorzugt AcryUaure beziehungsweise Acrylat 65 
oSw.Ki^^.TWrzugsweise 15Gew.-% bis 25Gew.-% MemaUybulfonsaure bzw Methal^mlfo- 
nat und ab drittes Monomer 15 Gew.-% bis 40 Gew.-%, vorzugsweise 20 Gew.-% bis 40 Gew.-% ernes Kohlen- 
hydrats. Dieses Kohlenhydrat kann dabei beispielsweise ein Mono-, Di-, Ofigo- oder Polysacchand sein. wobei 
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Mono-, Di- oder O&gosaccharide bevorzugt find. Besonden bevorzogt ist Saccharose. Durch den Einsatz des 
dritten Monomers werden vennuthch SoDbnichitteDen in das Polymer eingebaitt, die fur die giue biologische 
Abbaubarkeh des Polymers verantwortlich sind. Diese Terpolymere bssen lich insbesondere nach Verfabren 
herstellen. die in der deutscben Patentschrift DE 42 21 381 und der deutscben Patentanmeldung DE 43 00 772 
beschrieben sind, und weisen im allgemeinen eine relative Molekulmasse zwiscben 1000 und 200 000, vorrugs- 
weise zwiscben 200 and 50 000 und insbesondere zwiscfaen 3000 und 10 000 auf. Wehere bevorzugte Copolymere 
sind solche, die in den deutscben Patentaimeldangen DE 43 03 320 und DE 44 17 734 beschrieben werden und 
als Mono mere vorzugsweise Acrolein und Acryisiure/Acrytsauresahe beziehungsweise Vinyiacetat aufweiscn. 
Die organiscben Buildersubstanzen konnen. insbesondere zur Herstelhmg flussiger Mitt el, in Form wBBriger 
Losungen, vorzugsweise in Form 30- bis SOgewichtsprozentiger w&Briger Losungen eingesetzt werden. Alle 

— i • j n i • «? :i ni-i:_i ci : i i aiuKmIu 



Derartige organiscbe Buildersubstanzen konnen gewunschtenfaDs in Mengen bis zu 40 Gew.-%, insbesondere 
bis zu 25 Gew.-% und vorzugsweise von 1 Gew.-% bis 8 Gew.-% enthalten sent Mengen nahe der genannten 
Obergrenze werden vorzugsweise in pastenfonnigen oder flCssigen, insbesondere wasserhahigen, erfindungsge- 
maBen Mitteln eingesetzt 

Als wasserlosliche anorganische Buildennaterialien kommen insbesondere Polyphosphate, vorzugsweise Na- 
triumtriphosphat, in Betracht Als wassenml&sliche, wasserdispergierbare an organiscbe Buildennaterialien wer- 
den insbesondere kristalline oder amorphe Alkaliatamosuikate, in Mengen von bis zu 50 Gew.-%, vorzugsweise 
nicht fiber 40 Gew.-% und in flussigen Mitteln insbesondere von 1 Gew.-% bis 5 Gew.-%, eingesetzt Unter 
dies en sind die kristalEnen Natriumatumosflikate in Waschmittelqualitat, insbesondere Zeolith A, P und gegebe- 
nenfalls X, bevorzugt Mengen nahe der genannten Obergrenze werden vorzugsweise in festen, teilcbenformi- 
gen Mhtem eingesetzt Geeignete Alumosilikate weisen insbesondere keine Teilchen mit einer KomgrGBe fiber 
30 um auf und besteben vorzugsweise zu wenigstens 80 Gew.-% aus Teilchen mit einer Gr6Be unter 10 um. Ihr 
Calriumbindevermogen, das nach den Angaben der deutscben Patentschrift DE 24 12 837 bestimmt werden 
kann,UegtmderRegelimBereichvc^l00bis200mgCaOproG™rnm. 

Geeignete Substitute beziehungsweise Teibubsthute fur das genannte Alumosuikat sind kristalline AlkaEsili- 
kate, die allein oder im Gemisch mh amorphen SiEkaten vorliegen konnen. Die in den erfindungsgemaBen 
Mitteln als Geruststoffe brauchbaren ADcalisuikate weisen vorzugsweise em molares Verbal tnis von A lk al k i x id 
zu Si02 unter 0^5. insbesondere von 1 : 1,1 bis 1 : 12 auf und konnen amorph oder kriitallin vorliegen. Bevorzug- 
~ ' -e die amorphen NatriumsQikate, mh einem molaren Ver- 



hahnis NaiO :SiO» von 1 :2 bis 1 :Z8. Solche mit einem molaren VerbAltnis NajO :SiOj von 1 : 1.9 bis 1 :23 
kdnnen nach dem Verfabren der europaischen Patentanmeldung EP 0 425 427 hergestellt werden. Als kristalline 
Silikate, die allein oder im Gemisch mh amorphen SiEkaten vorliegen konnen, werden vorzugsweise kristalline 
Scfaichtsifikate der allgemeinen Formel NajSiiCbt+l-y HjO eingesetzt, in der x, das sogenannte Modul, eine 
Zahl von 1,9 bis 4 und y eine Zahl von 0 bis 20 ist und bevorzugte Werte fur x 2, 3 oder 4 sind. Kristalline 
Schichtsilikate, die unter diese angemeine Formel fallen, werden beispielsweise in der europaischen P"' — 
meldung EP 0 164 514 beschrieben. Bevorzugte kristalline Schichtsilikate sind solche, bei denen x in di 
ten allgemeinen Formel die Werte 2 oder 3 annimmt. Insbesondere sind sowohl 8- als auch S-Natriw 
(NajSijOs-y H26) bevorzugt wobei B-Natriumrihilikat beispielsweise nach dem Verfabren erhs 
irann , das in der internationalen Patentanmeldung WO 91/08171 beschrieben ist Natriumsflikat 
Modul zwiscfaen 13 und %2 konnen gemflfi den japanischen Patentanmeldungen JP04/2 
JP 04/260 610 hergestellt werden. Auch aus amorphen Alknlisilikaten hergest elite, praktisch wasserf 
ne Alkalisilikate der obengenannten allgemeinen Formel, in der x eine Zahl von 1,9 bis 2,1 b 
wie in den europaischen Patentanmeldungen EP 0 548 599, EP 0 502 325 und EP 0 452 428 beschrieben. kdnnen 
in erfindungsgemaBen Mitteln eingesetzt werden. In einer weiteren bevorzugten AusfDfarungsfonn crfindungs- 
gemiBer Mittel wird ein kristallmes Natriumschichtsuikat mit einem Modal von 2 bis 3 eingesetzt. wie es nach 
dem Verfabren der europaischen Patentanmeldung EP 0436 835 aus Sand und Soda hergestellt werden kann. 
Kristalline Natriumsuikate mit einem Modul im Bereich von 13 bis 3A wie sie nach den Verfahren der 
europaischen Patentscfariften EP 0164 552 und/oder EP 0293 753 erbiltlich sind, werden in einer weiteren 
bevorzugten Ausfuhrungsform erfindungsgemaBer Mittel eingesetzt Falls als zusatzliche Buildersubstanz auch 
AlkalialumosiEkat, insbesondere Zeolith, vorhanden ist, betragt das Gewichtsverfaaitnis Alumosuikat zu SSikat, 
jeweils bezogen auf wasserfreie Aktivsubstanzen, vorzugsweise 1 : 10 bis 10 : 1. In Mitteln, die sowohl amorphe 
als auch kristalline AlkafisQikate enthalten,- betragt das Gewicbtsverhflhnis von amorphem Al k al isili kat zu 
kristalEnem AlkaEsifikat vorzugsweise 1 : 2 bis 2 : 1 und insbesondere 1: 1 bis 2 : 1. 

Piiiif)>fnih «anT en sind in den erfind ungsgem aBen Wasch- oder Rem igung smittem vorzu g sweise in Men gen 

- " n -60 Gew.-;%rinsb^ndere=v6n-5^& 

' * frei-von den lediglich die Komponenten der Wasserharte koi 



>n sind urid b«voraugt nicht Qber 20 Gew.-%, insbesondere von 5 Gew.-%, an - 

schwermetallkomplezierenden S toff en, vorzugsweise aus der Gruppe umf assend Aininopolycarbonsauren, Ami- 
nopolvphosphonsauren und Hydro xyporyphosphonsauren und deren wasserlosliche Salze sowie deren Gemi- 

K^h^ Mithfllten. 

e Enzyme kommen solche aus der Klasse der Proteasen Lipasen, Cutinasen, 



Amylasen, Pullulanasen, HemiceDulase, CeUulasen, Oxidasen und Peroxidasen sowie deren Gemische in Frage. 
Besonders geeignet sind aus Piken oder Bakterien, wie Bacillus subtihs, Bacillus ucheniformis, Streptomyces 
griseus. Humicola lanuginosa. Humicola insolens, Pseudoraonas pseudoalcaligenes oder Pseudomonas cepacia 
gewonnene enzymatische Wirkstoffe. Die gegebenenfalls verwendeten Enzyme kfinnen. wie zum Beispiel in den 
internationalen Patentanmeldungen WO 92/1 1347 oder WO 94/23005 beschrieben, an Tragerstoffen adsorbiert 
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und/oder in Hullsubstenzen eingebettet sein, urn sie gegen vorzehige maktrteraog « iscUtaen .Sie smd toden 
eritadu^sgemaflen Wasch-, Reinigungt- imd Desmfektionsmitteln vorzugsweise mcht Ober 5 Gew.-%. msbe- 

"tSenta ^d^^^S^bcscnder. .can si, inM-jger oder Fo™ vj.rii.gcn. 

verwendbaren organischen Usungsmktem gehoren Alkohole mit 1 te 4 C-Atomen, msbesomi^ MetW 
S«noLboproi^ol und tert-Butanol Diole mit 2 bis 4 C-Atomen, insbesondere Ethylengiykol und Propyten- 
SvtoL sowte diren Gemische und die aus den genannten Verbindungsklassen aNeitbaren EAer Derartige 
wassernS>are Losungsmittel sind in den erfindungsgemaBen Wasch-, Rcinigiings- and Desmfekhonsmitteln 
vorrnesveise nicht Ober 30 Gcw,%, insbesondere voc 6 Gew.-% bis 20 Gew.-% vorhandec 

KmteUung ernes gewOnschten. sich durch die Mischung der Obngen Komponenten nicht van selbst to 
. jCr7,._i.c_ ^c^A^^^sn^r, Ui»»1 «v«t*m- imd umweltvertrafibche S&uren. 



vorzugsweise nicht Ober 20 Gew.-%. insbesondere von L2 Gew.-% bis 17 Gew.-%, enthahen. i 

Die Herstellung der erfindungsgemiBen festen Mittel bietet kerne Schwiengkeiten rod kann m unPrmzip 
bekannter Weise, zum Beispiel durch SprOhtrocknen oder Granulation, erfotgen, wobei Persauerstoffverbm- 
dune und Bleichkatalvsator gegebenenfaDs spater zugesetzt werden. Zur Herstelkmg erfindongsgemaBer Mittel 
mit erhohtem SchQttgewicht, insbesondere fan Bereich von 650 g/l bis 950 gA ist em aus der europaischen 
Patentschrift EP 486 592 bekanntes, einen Extrastonsschritt aufweisendes Verfahren bevorzugt Erfmdnngsge- : 
maBe Wasch-, Reinigungs- oder Desinfelraonsmittd in Form waBriger oder sonstige ublicbe Losungsmittel 
enthaltender llostmgen werden besonders vorteflhaft durch einfaches Mischen der Inhaltsstoffe, diem Substanz 
oder als Ldsune in einen automatischen Mischer gegeben werden konnen, hergestellt In emer bevorrugten 
AusfOhrung von Mhteln fur die insbesondere mascbinelle Reinigung von Geschirr and diese ttblenenfOnnig 
und kflnnen in Anlebnung an die in den europaischen Patentschriften EP 0579 659 und EP 0 591 282 offenbarten 
Verfahren hergestellt werden. 



Beispiel 1 

gemlfi zn verwendenden Mn-Bleichkataiysators 



lA:SynthesevonTris-(2-pyridyunethy^aniin(tpa) 

50 g (30)5 mmoO 2-Kcorylchk)rid-hydrochlorid warden in 13 ml Wasser gelost und unter Eis kfl h h mg mh 6 ml 
53 n NaOH versetzt Die dabei erhaltene rote Suspension wurde auf 0*C abgekflhlt und mk einer LBsumr von 
1 64 g (1525 mmol) Picorytamin in 26 ml Dichlormethan versetzt. Die Mischung wurde auf Raumt< 



1.64 a (1525 mmol) PicoMamin in - , . - , . 

erwannt und im Zeitraum von mehreren Tagen mh weiteren 6 ml 53 n NaOH zur Reakoon gebracht Dabei 
wurde darauf geachtet daB der pH-Wert 93 nicht fiberstieg. AnschlieBend wurde die gesamte Mischung . 
zweimal mit 7 ml 15prozentiger NaOH gewaschen und die organische Phase Ober Natriumsulfat getrocknet 
Nach Entfemen des Troclcenmittels wurde das Losemittel abgedampft Der braune ROckstand wurde mk Ether 
extrahiert und der erhaltene Feststoff aus Ether umkristallisiert Es wurden 2,4 g Tris-{2-pyndyimethyl>amin 
erhaltea ( 
lBtSynthesevontMnjttpaMOAc^IOAc),^!) 

145 b (10 mmoD MnfOAcfc x 4HjO und 2J g (20 mmol) Natriumacetat wurden in Methanol gelost und mh 
2,9 g (10 mmol) tpa umgesetzL Die Losung wurde 2 h bei Raumtemperatur gerOhrt and anschlieBend fur 24 h auf 
0° C gekQhlL Der gebDdete dunkelbraune Feststoff wurde abgetrennt and getrocknet (22 g). 



Herstellung eines erfrndungsgeoaSB zu verwendenden Fe-Blachkatatysatore 
^^Synlbese TO ¥N^^'-Tetra^2^1^^ (tbpo)= 



1 06 g (9,7 mmol) 1,2-Diaminobenzol wurde mit 03 g (13 mmol) 2-Hydrp3ry^l3jdiaminopropantetraess^ 

gut vermischt and auf 170- 180"C eriritzt Die Mischung wurde abgekflhlt und mit etwa 15 ml 4n HQ aufgenom- 
mea Es bildete sich ein grauer Niederschlag. der abfiltriert und mh Aceton gewaschen wurde. Der Feststoff < 
wurde in Wasser gelost und mit verdOnntem Ammoniak neutralisiert Der weiBe Niederschlag wurde abge- 
trennt, aus Aceton umkristallisiert und getrocknet Es wurden 03 g des Diaminopropanderivats erhaltea 

ZB:Synthese von tFe^tbpoXOAcW(a04)i(B2) 

238 g (5 mmol) FefClO^ x 9HjO und V g (20 mmol) Natriumacetat wurden in etwa 50 ml Methanol gdftst 
und mit 133 g (23 mmol) tbpo versetzt Die Losung wurde 2 h bei Raumtemperatur gerOhrt und anschlieBend 
fur 24 h auf 0" C gekflhlt Der gebfldete grtnbraune Feststoff wurde abgetrennt und getrocknet (13 gX 
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Beispiel3 

In oner Losnng, die 2$ mg Morin in 99,5 ml voDentsahtem Wasser enthieh, warden 98 nig Natriumpertiorat- 
Monohydrat geldst Der pH-Wert wnrde anf 9,5 eingestellt mid mit Hilfe ernes pH-Sut-Geratcs wihrend der 
gesamten nacfafolgenden MeBdauer bei diesem Wert gehahen. Ebenso wurde die Temperatur Iconstant bei 20°C 
gehalten. Ofi ml einer Ldsung, die den zu testenden Bleichkatalysator in einer Konzentration von SOppm 
bezogen anf Obergangsmetall enthielt, warden zogesetzi Ober einen Zettraum von 30 KGnuten wurde minutuds 
die Extinktion E der Looting bei 400 nm gemessen. In der nachfolgenden TabeDe and die Werte fur die 
prozentnale Entfarbung D(t), berechnet nach D(t) - [E(t) - E(0)] / E(0) • 100. angegeben. 

Getestet wurden der gemlB Beispid 1 hergestelhe Mangan-Komplex mh dem Tris-(2-PvridylmethyI)anim-L»- 
ganden (Bl) und der gemSB Beispiel 2 hergesteute Eben-Kompiex mit dem NJ4J4'X-Tetralds-(2-(l-methylben- 
zimidazoryQ)-2-hydroxy-13^ammopropan-Liganden (B2) tm Sinne der Erfindimg. Zum Vergleich wurde der 
herkSmmiiche Bieichaktivator N>J^\N'-Tetra»cetyl-€thyieodiamin (TAED) unter ansonsten gleichen Bedhv 
gungen, aber in einer Konzentration von 6 Gew.-%, ebenfalb getestet (VI). 

Tabellel 

Prozentuale Entfarbung m Abb&ngigkeit der Zeh 



Bieichaktivator 


Entfarbung nad 


» 


bzw. -katarysator 




15mln 


28mbi 


B1 


84 


94 


95 


B2 


34 


58 


81 


V 


35 


63 


84 



Man erkennt, daB dureb die e 



e Verwendung (Bl wie auch B2) cine signifikant bessere 



Bldcnwirkung erreicnt werden kann als durch den konventionellen Bieichaktivator TAED in wesentlich hoherer 
Konzentration (V). 



1. Verwendung von Komplexen der Obergangsmetalle Mangan, Eisen, Cobalt, R uth e ni u m , Moh/bdan, Than, 
Vanadium und/oder Kupfer, die einen oder mehrere der Liganden der allgemeinen Formel I besitzen, 



(I) 



in denen R cine direkte Bindung oder eine gegebenenfalls aminogruppen-substituierte Alkyiengruppe mit 1 
bis 4 C-Atomen ist, A fur ein kondensiertes oder nichtkondensiertes Ringsystem steht, welches mindestes 
ein Stickstoffatom en thai t, und B Wasserstoff, eine OH-Cruppc oder A ist, als Aktivatoren fur Persauer- 
stoffverbindungen in Oxidations-, Wasch-, Reinigungs- oder Desinf ektionslosungea 
2. Verwendung von Komplexen der Obergangsmetalle Mangan. Eisen, Cobalt, Ruthenium, Moh/bdan, Titan, 
Vanadium und/oder Knpf er, die einen oder mehrere der Liganden der allgemeinen Formel II aufweisen. 



in denen R eine direkte Bindung oder eine gegebenenfalls aminogruppen-substituierte Alkyiengruppe mit 1 
bis 4 C-Atomen ist, A for ein kondensiertes oder nichtkondensiertes Ringsystem steht, welches mindestes 
ein Stickstoffatom enthait, und X ein gegebenenfalls hydroxy- und/oder Ct-4-aIkylsubstrtuierter Phenyten- 
ring oder eine gegebenenfalls hydroxysubstituierte Cj ^-Alkyiengruppe ist als Aktivatoren fur insbesonde- 
' ~ — . • . m - m oxidations-, Wasch-, Reinigungs- oder Desinfektionslosun- 
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gen. j 

3. Verwendung von nompiexen aer u Dcr^umjimcuuic in^e^, . 
Vanadium und/oder Kupfer mh den Liganden gemaB Fonnel I oder 0 
gen beim Waschen von Textiliea 

Va^unfttnd/oder Knpfw nrit dmUgwkn gemiB Formd I oder Fonnel S e-*- 

harte Oberflachen, insbesondere fur GeschiiT, zum Bleichen von geftrbten Anschmmzungen. 
^Verwendung naieh einem der AnsprOche 1 bis 4, dadurch gekennzeichnet, daB das Obergangsmetall nn 
BIrichkataiysator-Komplex Eisen und/oder Mangan ist. 

"verwendung nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, daB das Obergangsmetall in der to 
Oridationsstufe+2,+3oder+4vorIiegt , „ . , _ . . „ 

7 Verwendung nach einem der AnsprOche 1 bis 6. dadurch gekennzeichnet, daB m der Einheit R- B der 
Verbindungen gemaB Fonnel I R cine direkte Bindung ist, wenn B WasserstoH ist, und keine direkte 
Bindnne ist, wenn B eine Hydroryigruppe ist. 

& Verwendung nach einem der AnsprOche 1 bis 7, dadurch gekennzeichnet. daB das stidcstoffhaltige is 
Ringsystem A in den Verbindungen gemiB den Formeln I und II die 2-Pyridyigruppe, die 2-Imidazolyigrup- 
pe, die l-Methyl-2-Irnidazotyignrope oder die 2-Benznnidaxolyigruppe ist 

9. Verwendung nach einem der AnsprOche 1 bis 8, dadurch gekennzeichnet, daB R in den Verbindungen der 
Formeln I oder D eine Methytengruppe ist „ , 

10 Verwendung nach einem der AnsprOche 1 bis 9, dadurch gekennzeichnet, daB X m den Verbmnungen » 
gemaB Fonnel II unter der 1,3-Phenvlengruppe, der 2-Hydroxy-l^ftenyiengruppe, der 2-Hydroxy-5-Me- 
tbyt-13-Phenylengruppe und der Hydroxymethylengruppe ausgewahlt wird, 

11 Verwendung nach einem der AnsprOche 1 bis 10, dadurch gekennzeichnet, daB in den Alkyiengruppen R 
der Verbindungen gemaB Fonnel I oder Fonnel II eine oder mehrert der nicht direkt an das zentrale 
N-Atom gebundenen, nicht benachbarten CHrEinheiten durch NH-Emheiten ersetzt ist (smd). zs 
12. Verwendung nach einem der AnsprOche 1 bis U, dadurch gekennzeichnet, daB die Obergangsmetall- 
komplexe zusatzBch zu den liganden gemaB den allgemeinen Formeln I und II noch wertere Liganden. 

^ b V^e^in^ nadj d^An^riS^bb U*dadurch gekennzeichnet, dafi die zu aktrvierende 
Persauerstoffverbindung aus der Gruppe umfassend organische Persluren, Wasserstoffpercoad, Perborat so 

und Percarbonat sowie deren Gemische ausgewihlt wird, „^,,„ .. 

14. Wasch-, Reinigungs- oder Desinfektionsmmd, dadurch gekennzeichnet, daB es 0fiO25 
025 Gew.-%, insbesondere 001 Gew.-% bis 0,! Gew.-% ei - • - 



rs in Form von Komplexen 



der Obergangsmetalle Mangan, Eisen, Cobah. Ruthenium, Morybdan, Titan. Vanadium und/oder Kupfer, 
die einen oder mehrere der Liganden der allgemeinen Fonnel I oder Q beshzen. neben ObEcheo. nut dem 
Bleichkatalysalor vertraglichen Inhahsstoffen enthilL 

15 Mittel nach Anspruch 14 zur Reinigung von Geschirr, dadurch gekennzeichnet. daB es 0,1 Gew.-% bis 
20 Gew.-%, insbesondere W Gew.-% bis 5 Gew.-% Tenside enthUt 

16. Mittel nach Anspruch 14, dadurch gekennzeichnet. daB es 5 bis 50Gew.-%, msbesondere 8 bis 
in n*w -% anionisches und/oder mcbtk»nisches Tensid, bb zu 60 Gew.-%, msbesondere 5 bis 40 Gew.-% . 



30 Gew.-% anionisches und/oder nichtionisches Tensid. bis zu 60 Gew-%, m 

Buildersubstanz, bis zu 2 Gew.-%. insbesondere 02 bb 0,7 Gew.-%, Enzym, bb zu 30 Gew.-%. insbesondere 
6 bb 20 Gew.-%, organisches Losungsmittel aus der Gruppe umfassend Alkohole nut 1 to 4 OAtomen, 
Diole mh 2 bb 4 C-Atomen sowie deren Gemische und die aus diesen Verbmdungsklassen ableitbaren Ether 
undbbzu20Gew.-%,insbesondereU-17Gew.-%pH-ReguUtorenthalt 

17 Mittel nach einem der AnsprOche 14 bb 16, dadurch gekennzeichnet. daB es zusfitzuch zu den genannten - 
Bemndteilen bb zu 50Gew.-%, insbesondere von 5Gew.-% bb 30Gew.-% Persauerstoffverbindung, 
ausgewahlt aus der Gruppe umfassend Wasserstorrperoxid. Perborat end Percarbonat sowie deren Gemi- 
sche, enthait 



11 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
S) GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



WO 97/30144 



PCT/EP97/00550 



Transition Metal Complexes as Activators for Peroxygen Compounds 

This invention relates to the use of certain complexes of transition 
metals with nitrogen-containing polydentate ligands as activators or catalysts 
for peroxygen compounds, more particularly for bleaching colored stains in 
the washing of textiles and cleaning of hard surfaces, for example crockery, 
and to detergents, cleaners and disinfectants containing such activators or 
catalysts. 

Inorganic peroxygen compounds, more particularly hydrogen peroxide, 
and solid peroxygen compounds which dissolve in water with elimination of 
hydrogen peroxide, such as sodium perborate and sodium carbonate 
perhydrate, have long been used as oxidizing agents for disinfecting and 
bleaching purposes. In dilute solutions, the oxidizing effect of these 
substances depends to a large extent on the temperature. For example, with 
H 2 0 2 or perborate in alkaline bleaching liquors, sufficiently rapid bleaching 
of soiled textiles is only achieved at temperatures above about 80°C. At 
lower temperatures, the oxidizing effect of the inorganic peroxygen com- 
pounds can be improved by addition of so-called bleach activators for which 
numerous proposals, above all from the classes of N- or O-acyl compounds, 
for example polyacylated alkylenediamines, more particularly tetraacetyl 
ethylenediamine, acylated glycolurils, more particularly tetraacetyl glycoluril, 
N-acylated hydantoins, hydrazides, triazoles, hydrotriazines, urazoles, 
diketopiperazines, sulfuryl amides and cyanurates, also carboxylic anhy- 
drides, more particularly phthalic anhydride, carboxylic acid esters, more 
particularly sodium nonanoyloxybenzenesulfonate, sodium isononanoyloxy- 
benzenesulfonate and acylated sugar derivatives, such as pentaacetyl 
glucose, can be found in the literature. By adding these substances, the 
bleaching effect of aqueous peroxide liquors can be increased to such an 
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extent that substantially the same effects are obtained at temperatures of only 
60°C as are obtained with the peroxide liquor alone at 95°C. In the search 
for energy-saving washing and bleaching processes, operating temperatures 
well below 60°C and, more particularly, below 45°C down to the temperature 
of cold water have acquired increasing significance in recent years. 

At these low temperatures, there is generally a discernible reduction 
in the effect of known activator compounds. Accordingly, there has been no 
shortage of attempts to develop more effective activators for this temperature 
range although the results achieved thus far have not been convincing. A 
starting point in this connection is the use of the transition metal salts and 
complexes proposed, for example, in European patent applications EP 392 
592, EP 443 651, EP 458 397, EP 544 490 or EP 549 271 as so-called 
bleaching catalysts. In their case, the high reactivity of the oxidizing 
intermediates formed from them and the peroxygen compound is presumably 
responsible for the risk of discoloration of colored fabrics and, in extreme 
cases, oxidative fabric damage. European patent application EP 630 964 
describes certain manganese complexes which do not have a pronounced 
effect in boosting the bleaching action of peroxygen compounds and which 
do not decolor dyed textile fibers although they are capable of bleaching soil 
or dye detached from fibers in wash liquors. German patent application DE 
44 16 438 describes manganese, copper and cobalt complexes which can 
carry ligands from a number of groups of compounds and which are said to 
be used as bleaching and oxidation catalysts. 

The problem addressed by the present invention was to improve the 
oxidizing and bleaching effect of inorganic peroxygen compounds at low 
temperatures below 80°C and, more particularly, in the range from about 
15°C to 55°C. 

It has now been found that transition metal complexes containing 
certain nitrogen-containing compounds with a tripod structure as ligands have 
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a distinct effect as bleaching catalysts. 

The present invention relates to the use of complexes of the transition 
metals manganese, iron, cobalt, ruthenium, molybdenum, titanium, vanadium 
and/or copper which contain one or more ligands corresponding to general 
formula I: 



N 

/ \ 



in which R is a direct bond or an optionally amino-substituted alkylene group 
containing 1 to 4 carbon atoms, A is a fused or non-fused ring system 
containing at least one nitrogen atom and B is hydrogen, an OH group or has 
the same meaning as A, 

as activators for peroxygen compounds, particularly inorganic peroxygen 
compounds, in oxidizing, washing, cleaning or disinfecting solutions. In the 
alkylene groups R, one or more non-adjacent CH 2 units, which are not directly 
attached to the central N atom, may optionally be replaced by NH units. 

Compounds corresponding to general formula I may be converted by 
formal linking modification of their B units into ligands corresponding to 
general formula II: 



A A 
\ / 
R R 

H k X li , 
\ I \ I \ I \ I 
R R R R 



(ID 



where A and R are ad defined above and X is an optionally hydroxy- and/or 
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Ci-4-alkyl-substituted phenylene ring or an optionally hydroxysubstituted 
alkylene group, 

which are each capable of complexing two transition metal atoms. Accord- 
ingly, the present invention also relates to the use of optionally binuclear or 
polynuclear complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing one or 
more ligands corresponding to general formula II as activators for peroxygen 
compounds, more particularly inorganic peroxygen compounds, in oxidizing, 
washing, cleaning or disinfecting solutions. 

In the R-B unit of the compounds corresponding to formula I, R is 
preferably a direct bond where B is hydrogen and is preferably not a direct 
bond where B is a hydroxyl group. Not all the groups R in one ligand 
molecule need to be identical. Preferred nitrogen-containing ring systems (A 
in formulae I and II) include the 2-pyridyl group, the 2-imidazolyl group, the 
1-methyl-2-imidazolyl group and the 2-benzimidazolyl group. Not all the 
groups A in one ligand molecule need be identical. R in the compounds of 
formula I or II is preferably a methylene group. X in the compounds of 
formula II is preferably selected from the 1 ,3-phenylene group, the 2-hydroxy- 
1 ,3-phenylene group, the 2-hydroxy-5-methyl-1,3-phenylene group and the 
hydroxymethylene group. 

The compounds of general formulae I or II suitable as ligands for the 
bleaching catalysts to be used in accordance with the invention may be 
produced by methods known in principle, as described for example in the 
review by K. Wieghardt in Angew. Chem. 101 (1989), pages 1179-1198 and 
the original works cited therein. Normally, commercially available raw 
materials are converted into the required ligands by condensation reactions, 
for example with elimination of hydrohalides. The ligands thus obtained may 
then be reacted with salts of corresponding transition metals, normally in 
typical solvents. The complexes to be used as bleaching catalysts in 
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accordance with the invention are generally formed at temperatures as low 
as room temperature and are normally obtained in crystalline form from 
standard solvents. 

The above-mentioned transition metals in the bleaching catalysts to be 
used in accordance with the invention preferably have oxidation numbers of 
+2, +3 or +4. Complexes with transition metal central atoms having oxidation 
numbers of +3 or +4 are preferably used. Systems having mixed oxidation 
numbers are possible. In the case of polynuclear complexes, not all the metal 
atoms in the complex need be the same. Preferred complexes include those 
containing iron and/or manganese as central atoms. 

Besides the ligands corresponding to general formulae I and II, the 
transition metal complexes to be used in accordance with the invention may 
contain other ligands of generally more simple structure, more particularly 
neutral or mono- or polyvalent anionic ligands. Suitable other ligands of this 
type are, for example, water, ammonia, nitrate, nitrite, hydroxide, carbonate, 
hydrogen carbonate, acetate, formate, citrate, perchlorate and the halides, 
such as chloride, bromide and iodide, and complex anions, such as 
hexafluorophosphate. The anionic ligands should provide for charge 
equalization between the transition metal central atom and the ligand system. 
If anionic ligands are not present in sufficient numbers to ensure this charge 
equalization, the cationically charged complexes may contain typical anions, 
such as sulfate, hydrogen sulfate, methosulfate, ethosulfate, and the anions 
mentioned above among the anionic ligands as counterions. Oxo ligands, 
peroxo ligands and imino ligands may also be present. These additional 
ligands may even have a bridging effect so that polynuclear complexes 
containing at least one ligand corresponding to general formula I or II are 
formed. 

Preferred bleaching catalysts according to the invention include those 
containing the tris-(2-pyridylmethyl)-amine ligand: 
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the (bis-((1 -methylimidazol-2-yl)-methyl))-(2-pyridylmethyl)-amine ligand: 



the N-bis-(2-benzimidazolylmethyl)-aminoethanol ligand: 



and the N.N'^bis^l-methylimidazol^-yO-methyO-ethylenediamine ligand: 
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Preferred ligands corresponding to general formula II include 2,6-bis- 
(bis-(2-benzimidazolylmethyl)-aminomethyl)-4-methylphenol: 



N.N.N'.N'-tetrakis^-benzimidazolylmethyO^-hydroxy-I.S-diaminopropane: 
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1,3-bis-(bis-(2-benzimidazolylmethyl)-aminomethyl)-benzene: 
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and 2,6-bis-(bis-(2-(pyridylmethyl)-aminomethyl)-4-methylphenol: 



A transition metal bleaching catalyst containing the ligands corre- 
sponding to formula I or II is preferably used for bleaching colored stains in 
the washing of fabrics, particularly in a water-based surfactant-containing 
liquor. The expression "bleaching of colored stains" is meant to be inter- 
preted in its broadest sense and encompasses both the bleaching of soil 
present on the fabrics, the bleaching of soil detached from the fabrics and 
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present in the wash liquor and the oxidative destruction of textile dyes present 
in the wash liquor - which are detached from fabrics under the washing 
conditions - before they can be absorbed by differently colored fabrics. 

In another preferred embodiment, the present invention relates to the 
use of the transition metal bleaching catalysts containing the ligands 
corresponding to formula I or II in cleaning solutions for hard surfaces, more 
particularly for crockery, for bleaching colored stains, more particularly tea 
stains. In this case, too, the expression "bleaching" encompasses both the 
bleaching of soil present on the hard surface and the bleaching of soil 
detached from the hard surface and suspended in the dishwashing liquor. 

The present invention also relates to detergents, cleaners and 
disinfectants containing one of the above-mentioned transition metal 
bleaching catalysts containing a ligand corresponding to formula I or II and 
to a process for activating peroxygen compounds using this bleaching 
catalyst. 

In the process according to the invention and in the uses according to 
the invention, the bleaching catalyst may be used as an activator anywhere 
where a particular increase in the oxidizing effect of the peroxygen com- 
pounds at low temperatures is required, for example in the bleaching of 
fabrics or hair, in the oxidation of organic or inorganic intermediates and in 
disinfection. 

The use according to the invention essentially comprises creating 
conditions under which the peroxygen compound and the bleaching catalyst 
can react with one another with a view to obtaining products with a stronger 
oxidizing effect. Such conditions prevail in particular when both reactants 
meet in an aqueous solution. This can be achieved by separately adding the 
peroxygen compound and the bleaching catalyst to a solution optionally 
containing a detergent or cleaner. In one particularly advantageous 
embodiment, however, the process according to the invention is carried out 
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using a detergent, cleaner or disinfectant according to the invention which 
contains the bleaching catalyst and optionally a peroxidic oxidizing agent. 
The peroxygen compound may even be separately added to the solution as 
such or preferably in the form of an aqueous solution or suspension in cases 
where a peroxygen-free formulation is used. 

The conditions can be widely varied according to the application 
envisaged. Thus, besides purely aqueous solutions, mixtures of water and 
suitable organic solvents may serve as the reaction medium. The quantities 
of peroxygen compounds used are generally selected so that the solutions 
contain between 10 ppm and 10% of available oxygen and preferably 
between 50 and 5000 ppm of available oxygen. The quantity of bleaching 
catalyst used is also determined by the particular application envisaged. 
Depending on the required degree of activation, the activator is used in a 
quantity of 0.00001 mole to 0.025 mole and preferably in a quantity of 0.0001 
mole to 0.002 mole per mole of peroxygen compound, although quantities 
above and below these limits may be used in special cases. 

A detergent, cleaner or disinfectant according to the invention 
preferably contains 0.0025% by weight to 0.25% by weight and, more 
preferably, 0.01% by weight to 0.1% by weight of the bleaching catalyst 
containing the ligands of formula I or II in addition to typical ingredients 
compatible with the bleaching catalyst. The bleaching catalyst may be 
adsorbed onto supports and/or encapsulated in shell-forming substances by 
methods known in principle. 

In addition to the bleaching catalyst used in accordance with the 
invention, the detergents, cleaners and disinfectants according to the 
invention, which may be present in the form of - in particular - powder-form 
solids, in the form of post-compacted particles or in the form of homogeneous 
solutions or suspensions, may in principle contain any known ingredients 
typically encountered in such formulations. In particular, the detergents and 
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cleaners according to the invention may contain builders, surfactants, organic 
and/or inorganic peroxygen compounds, water-miscible organic solvents, 
enzymes, enzyme stabilizers, sequestering agents, electrolytes, pH 
regulators and other auxiliaries, such as optical brighteners, redeposition 
inhibitors, dye transfer inhibitors, foam regulators, additional peroxygen 
activators, dyes and perfumes. 

In addition to the ingredients mentioned thus far, a disinfectant 
according to the invention may contain typical antimicrobial agents to 
enhance its disinfecting effect on special germs. Antimicrobial additives of 
the type in question are present in the disinfectants according to the invention 
in quantities of preferably not more than 10% by weight and, more preferably, 
in quantities of 0.1% by weight to 5% by weight. 

The present invention also relates to a machine dishwashing detergent 
containing 15% by weight to 65% by weight and, more particularly, 20% by 
weight to 55% by weight of a water-soluble builder component, 5% by weight 
to 25% by weight and, more particularly, 8% by weight to 17% by weight 
(based on the detergent as a whole) of an oxygen-based bleaching agent 
containing a bleach-catalyzing transition metal complex containing the 
ligands corresponding to formula I or II, more particularly in quantities of 
0.005% by weight to 0.1% by weight. A detergent such as this is, in 
particular, a low-alkalinity detergent, i.e. a 1 % by weight solution has a pH 
value in the range from 8 to 1 1 .5 and preferably in the range from 9 to 1 1 . 

Conventional bleach activators, i.e. compounds which form optionally 
substituted perbenzoic acid and/or aliphatic peroxocarboxylic acids contain- 
ing 1 to 10 and more particularly 2 to 4 carbon atoms under perhydrolysis 
conditions, may be used in addition to the transition metal bleaching 
catalysts, particularly in combination with inorganic peroxygen compounds. 
Suitable conventional bleach activators are the typical bleach activators 
mentioned at the beginning which contain O- and/or N-acyl groups with the 
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number of carbon atoms mentioned and/or optionally substituted benzoyl 
groups. Preferred conventional bleach activators are polyacylated alkylene- 
diamines, more particularly tetraacetyl ethylenediamine (TAED), acylated 
glycolurils, more particularly tetraacetyl glycoluril (TAGU), acylated triazine 
derivatives, more particularly 1 ,5-diacetyl-2,4-dioxohexahydro-1 ,3,5-triazine 
(DADHT), acylated phenol sulfonates, more particularly nonanoyl or 
isononanoyloxybenzenesulfonate, acylated polyhydric alcohols, more 
particularly triacetin, ethylene glycol diacetate and 2,5-diacetoxy-2,5- 
dihydrofuran, and acetylated sorbitol and mannitol, acylated sugar deriva- 
tives, more particularly pentaacetyl glucose (PAG), pentaacetyl fructose, 
tetaacetyl xylose and octaacetyl lactose and acetylated, optionally N- 
alkylated glucamine and gluconolactone. The combinations of conventional 
bleach activators known from German patent application DE 44 43 177 may 
also be used. In one preferred embodiment, the formulations according to the 
invention contain 1% by weight to 10% by weight and, more particularly, 2% 
by weight to 6% by weight of such compounds forming peroxocarboxylic acid 
under perhydrolysis conditions in addition to the bleach-boosting transition 
metal complex. The ratio by weight of the compound forming peroxocarboxy- 
lic acid under perhydrolysis conditions to the transition metal complex 
compound is preferably in the range from 8000:1 to 1:1 and more preferably 
in the range from 1 000: 1 to 1 0: 1 . The presence of additional transition metal 
bleaching catalysts which do not contain a ligand corresponding to formula 
I or II is also possible. 

The formulations according to the invention may contain one or more 
surfactants, more particularly anionic surfactants, nonionic surfactants and 
mixtures thereof. Suitable nonionic surfactants are, in particular, alkyl 
glycosides and ethoxylation and/or propoxylation products of alkyl glycosides 
or linear or branched alcohols containing 12 to 18 carbon atoms in the alkyl 
group and 3 to 20 and preferably 4 to 10 alkyl ether groups. Corresponding 
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ethoxylation and/or propoxylation products of N-alkylamines, vicinal diols, 
fatty acid esters and fatty acid amides corresponding to the long-chain 
alcohol derivatives in regard to the alkyl moiety and of alkylphenols 
containing 5 to 12 carbon atoms in the alkyl group may also be used. 

Suitable anionic surfactants are, in particular, soaps and those which 
contain sulfate or sulfonate groups preferably having alkali metal ions as 
cations. Preferred soaps are the alkali metal salts of saturated or unsaturated 
fatty acids containing 12 to 18 carbon atoms. Fatty acids such as these need 
not even be completely neutralized for use in accordance with the invention. 
Suitable surfactants of the sulfate type include salts of sulfuric acid semi- 
esters of fatty alcohols containing 12 to 18 carbon atoms and sulfation 
products of the nonionic surfactants mentioned with a low degree of 
ethoxylation. Suitable surfactants of the sulfonate type include linear 
alkylbenzenesulfonates containing 9 to 14 carbon atoms in the alkyl moiety, 
alkanesulfonates containing 12 to 18 carbon atoms which are formed in the 
reaction of corresponding monoolefins with sulfur trioxide and also <x- 
sulfofatty acid esters which are formed in the sulfonation of fatty acid methyl 
or ethyl esters. 

Surfactants such as these are present in the cleaners or detergents 
according to the invention in quantities of, preferably, 5% by weight to 50% 
by weight and, more preferably, 8% by weight to 30% by weight while the 
disinfectants according to the invention and machine dishwashing detergents 
according to the invention preferably contain 0.1% by weight to 20% by 
weight and, more preferably, 0.2% by weight to 10% by weight of surfactants. 

Particularly suitable peroxygen compounds are organic peracids or 
peracidic salts of organic acids, such as phthalimidopercaproic acid, 
perbenzoic acid or salts of diperdodecane diacid, hydrogen peroxide and 
inorganic salts which give off hydrogen peroxide under the reaction 
conditions, such as perborate, percarbonate and/or persilicate. If solid per 
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compounds are to be used, they may be employed in the form of powders or 
granules which may even be coated in known manner. The peroxygen 
compounds may be added to the wash or cleaning liquor either as such or in 
the form of formulations containing them which, in principle, may comprise all 
the usual ingredients of detergents, cleaners or disinfectants. In one 
particularly preferred embodiment, alkali metal percarbonate, alkali metal 
perborate monohydrate or hydrogen peroxide is used in the form of an 
aqueous solution containing 3% by weight to 10% by weight of hydrogen 
peroxide. If a detergent or cleaner according to the invention contains 
peroxygen compounds, the peroxygen compounds are present in quantities 
of preferably up to 50% by weight and, more preferably, in quantities of 5% 
by weight to 30% by weight whereas the disinfectants according to the 
invention preferably contain from 0.5% by weight to 40% by weight and, more 
preferably, from 5% by weight to 20% by weight of peroxygen compounds. 

A formulation according to the invention preferably contains at least 
one water-soluble and/or water-insoluble, organic and/or inorganic builder. 
Water-soluble organic builders include polycarboxylic acids, more 
particularly citric acid and sugar acids, monomeric and polymeric 
aminopolycarboxylic acids, more particularly methyl glycine diacetic acid, 
nitrilotriacetic acid and ethylenediamine tetraacetic acid, and polyaspartic 
acid, polyphosphonic acids, more particularly aminotris- 
(methylenephosphonic acid), ethylenediamine tetrakis(methylenephosphonic 
acid) and 1-hydroxyethane-1,1-diphosphonic acid, polymeric hydroxy 
compounds, such as dextrin, and polymeric (poly)carboxylic acids, more 
particularly the polycarboxylates obtainable by oxidation of polysaccharides 
according to International patent application WO 93/16110, polymeric acrylic 
acids, methacrylic acids, maleic acids and copolymers thereof which may also 
contain small amounts of polymerizable substances with no carboxylic acid 
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functionality in copolymerized form. The relative molecular weight of the 
homopolymers of unsaturated carboxylic acids is generally in the range from 
5,000 to 200,000 while the relative molecular weight of the copolymers is 
between 2,000 and 200,000 and preferably between 50,000 and 120,000, 
based on free acid. A particularly preferred acrylic acid/maleic acid 
copolymer has a relative molecular weight of 50,000 to 100,000. Suitable, 
albeit less preferred, compounds of this class are copolymers of acrylic acid 
or methacrylic acid with vinyl ethers, such as vinyl methyl ethers, vinyl esters, 
ethylene, propylene and styrene, in which the acid makes up at least 50% by 
weight of the copolymer. Other suitable water-soluble organic builders are 
terpolymers which contain two unsaturated acids and/or salts thereof as 
monomers and vinyl alcohol and/or a vinyl alcohol derivative or a 
carbohydrate as the third monomer. The first acidic monomer or its salt is 
derived from a monoethylenically unsaturated C« carboxylic acid and 
preferably from a C3-4 monocarboxylic acid, more particularly from 
(meth)acrylic acid. The second acidic monomer or its salts may be a 
derivative of a C« dicarboxylic acid, maleic acid being particularly preferred. 
In this case, the third monomeric unit is formed by vinyl alcohol and/or 
preferably an esterified vinyl alcohol. Vinyl alcohol derivatives representing 
an ester of short-chain carboxylic acids, for example carboxylic acids, 
with vinyl alcohol are particularly preferred. Preferred polymers contain 60% 
by weight to 95% by weight and, more particularly, 70% by weight to 90% by 
weight of (meth)acrylic acid or (meth)acrylate, preferably acrylic acid or 
acrylate and maleic acid or maleate, and 5% by weight to 40% by weight and 
preferably 10% by weight to 30% by weight of vinyl alcohol and/or vinyl 
acetate. Polymers in which the ratio by weight of (meth)acrylic acid or 
(meth)acrylate to maleic acid or maleate is between 1:1 and 4:1, preferably 
between 2:1 and 3:1 and more preferably between 2:1 and 2.5:1 are most 
particularly preferred. Both the quantities and the ratios by weight mentioned 
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are based on the acids. The second acidic monomer or its salt may even be 
a derivative of an allyl sulfonic acid substituted in the 2-position by an alkyl 
group, preferably a C1-4 alkyl group, or by an aromatic group preferably 
derived from benzene or benzene derivatives. Preferred terpolymers contain 
40% by weight to 60% by weight and, more particularly, 45% by weight to 
55% by weight of (meth)acrylic acid or (meth)acrylate, preferably acrylic acid 
or acrylate, 10% by weight to 30% by weight and preferably 15% by weight 
to 25% by weight of methallyl sulfonic acid or methallyl sulfonate and, as the 
third monomer, 1 5% by weight to 40% by weight and preferably 20% by 
weight to 40% by weight of a carbohydrate. This carbohydrate may be, for 
example, a mono-, di-, oligo- or polysaccharide, mono- di- or 
oligosaccharides being preferred. Sucrose is particularly preferred. The use 
of the third monomer presumably introduces predetermined weak spots into 
the polymer which are responsible for its ready biodegradability. These 
terpolymers may be produced in particular by the processes described in 
German patent DE 42 21 381 and in German patent application DE 43 00 772 
and generally have a relative molecular weight in the range from 1 ,000 to 
200,000, preferably in the range from 200 to 50,000 and more preferably in 
the range from 3,000 to 10,000. Other preferred copolymers are the 
copolymers which are described in German patent applications DE 43 03 320 
and DE 44 17 734 and which preferably contain acrolein and acrylic 
acid/acrylic acid salts or vinyl acetate as monomers. The organic builders 
may be used in the form of aqueous solutions, preferably 30 to 50% by weight 
aqueous solutions, particularly for the production of liquid formulations. All 
the acids mentioned are generally used in the form of their water-soluble 
salts, more particularly their alkali metal salts. 

If desired, organic builders of the type in question may be present in 
quantities of up to 50% by weight, more particularly in quantities of up to 25% 
by weight and preferably in quantities of 1 % by weight to 8% by weight. 
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Quantities near the upper limit mentioned are preferably used in paste-form 
or liquid, more particularly water-containing, formulations according to the 
invention. 

Particularly suitable water-soluble inorganic builders are alkali metal 
phosphates which may be present in the form of their alkaline, neutral or 
acidic sodium or potassium salts. Examples include trisodium phosphate, 
tetrasodium diphosphate, disodium dihydrogen diphosphate, pentasodium 
triphosphate, so-called sodium hexametaphosphate, oligomeric trisodium 
phosphate with degrees of oligomerization of 5 to 1000 and, more particu- 
larly, 5 to 50 and the corresponding potassium salts or mixtures of sodium or 
potassium salts. Alkali metal alumosilicates, more particularly crystalline or 
amorphous alkali metal alumosilicates, are used as water-insoluble, water- 
dispersible inorganic builders in quantities of up to 50% by weight and 
preferably in quantities of not more than 40% by weight and, in liquid 
formulations, particularly in quantities of 1 % by weight to 5% by weight. Of 
these inorganic builders, detergent-range crystalline sodium alumosilicates, 
more particularly zeolite A, P and optionally X, are preferred. Quantities 
approaching the upper limit mentioned are preferably used in solid particulate 
formulations. Suitable alumosilicates contain in particular no particles larger 
than 30 \im in size, at least 80% by weight preferably consisting of particles 
below 10 urn in size. Their calcium binding capacity, which may be 
determined in accordance with German patent DE 24 12 837, is generally in 
the range from 1 00 to 200 mg CaO per gram. 

Suitable substitutes or partial substitutes for the alumosilicate 
mentioned are crystalline alkali metal silicates which may be present either 
on their own or in the form of a mixture with amorphous silicates. The alkali 
metal silicates suitable for use as builders in the formulations according to the 
invention preferably have a molar ratio of alkali metal oxide to Si0 2 of less 
than 0.95:1 and, more particularly, from 1:1.1 to 1:12 and may be present in 
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amorphous or crystalline form. Preferred alkali metal silicates are the sodium 
silicates, more particularly the amorphous sodium silicates, with a molar 
Na 2 0:Si0 2 ratio of 1:2 to 1:2.8. Those with a molar Na 2 0:SiO 2 ratio of 1:1.9 
to 1:2.8 may be produced by the process according to European patent 
application EP 0 425 427. Preferred crystalline silicates, which may be pres- 
ent either on their own or in the form of a mixture with amorphous silicates, 
are crystalline layer silicates with the general formula Na 2 Si x 0 2x +i-yH 2 0, 
where x - the so-called modulus - is a number of 1.9 to 4 and y is a number 
of 0 to 20, preferred values for x being 2, 3 or 4. Crystalline layer silicates 
which correspond to this general formula are described, for example, in 
European patent application EP 0 164 514. Preferred crystalline layer 
silicates are those in which x in the general formula mentioned assumes a 
value of 2 or 3. Both p- and 8-sodium disilicates (Na 2 Si 2 0 5 yH 2 0) are 
particularly preferred, p-disodium disilicate being obtainable, for example, by 
the process described in International patent application WO 91/08171. 6- 
Sodium silicates with a modulus of 1.9 to 3.2 may be produced in accordance 
with Japanese patent applications JP 04/128 809 or JP 04/260 610. 
Substantially water-free crystalline alkali metal silicates corresponding to the 
above general formula, in which x is a number of 1 .9 to 2.1 , obtainable from 
amorphous alkali metal silicates as described in European patent applications 
EP 0 548 599, EP 0 502 325 and EP 0 452 428, may also be used in the 
formulations according to the invention. Another preferred embodiment of 
formulations according to the invention uses a crystalline sodium layer silicate 
with a modulus of 2 to 3 obtainable from sand and soda by the process 
according to European patent application EP 0 436 835. Crystalline sodium 
silicates with a modulus of 1 .9 to 3.5 obtainable by the processes according 
to European patents EP 0 164 552 and/or EP 0 293 753 are used in another 
preferred embodiment of the formulations according to the invention. If alkali 
metal alumosilicate, particularly zeolite, is present as an additional builder, 
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the ratio by weight of alumosilicate to silicate, expressed as water-free active 
substances, is preferably from 1:10 to 10:1. In formulations containing both 
amorphous and crystalline alkali metal silicates, the ratio by weight of 
amorphous alkali metal silicate to crystalline alkali metal silicate is preferably 
1:2 to 2:1 and, more preferably, 1:1 to 2:1. 

Builders are present in the detergents or cleaners according to the 
invention in quantities of, preferably, up to 60% by weight and, more 
preferably, from 5% by weight to 40% by weight while the disinfectants 
according to the invention are preferably free from the builders which only 
complex the components of water hardness and contain preferably no more 
than 20% by weight and, more preferably, from 0.1% by weight to 5% by 
weight of heavy metal complexing agents, preferably from the group 
consisting of aminopolycarboxylic acids, aminopolyphosphonic acids and 
hydroxypolyphosphonic acids and water-soluble salts and mixtures thereof. 

In one preferred embodiment, machine dishwashing detergents 
according to the invention contain typical alkali carriers such as, for example, 
alkali metal silicates, alkali metal carbonates and/or alkali metal hydrogen 
carbonates. The alkali carriers normally used include carbonates, hydrogen 
carbonates and alkali metal silicates with a molar Si0 2 :M 2 0 (M = alkali metal 
atom) ratio of 1:1 to 2.5:1. Alkali metal silicates may be present in quantities 
of up to 40% by weight, based on the detergent as a whole. However, the 
highly alkaline metasilicates are preferably not used at all as alkali carriers. 
The alkali carrier system preferably used in detergents according to the 
invention such as these is a mixture of carbonate and hydrogen carbonate, 
preferably sodium carbonate and hydrogen carbonate, which is present in a 
quantity of up to 50% by weight and, preferably, in a quantity of 5% by weight 
to 40% by weight. The ratio of carbonate used to hydrogen carbonate used 
varies according to the pH value ultimately required. 

In another preferred embodiment, dishwashing detergents according 
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to the invention contain 20% by weight to 60% by weight of water-soluble 
organic builder, more particularly alkali metal citrate, 3% by weight to 20% by 
weight of alkali metal carbonate and 5% by weight to 40% by weight of alkali 
metal disilicate. 

Enzymes suitable for use in the detergents/cleaners/disinfectants are 
enzymes from the class of proteases, lipases, cutinases, amylases, 
pullulanases, hemicellulases, cellulases, oxidases and peroxidases and 
mixtures thereof. Particularly suitable enzymes are those obtained from fungi 
or bacteria, such as Bacillus subtilis, Bacillus licheniformis, Streptomyces 
griseus, Humicola lanuginosa, Humicola insolens, Pseudomonas 
pseudoalcaligenes or Pseudomonas cepacia, for example proteases, such 
as BLAP*, Optimase*, Opticlean", Maxacal*, Maxapem", Esperase* and/or 
Savinase*; amylases, such a Termamyl*, Amylase-LT*. Maxamyl* Duramyl* 
and/or Purafect* OxAm; lipases, such as Lipolase", Lipomax*. Lumafast* 
and/or Lipozym*. As described for example in International patent applica- 
tions WO 92/11347 or WO 94/23005, the enzymes optionally used may be 
adsorbed onto supports and/or encapsulated in shell-forming substances to 
protect them against premature inactivation. They are added to the 
detergents, cleaners and disinfectants according to the invention in quantities 
of preferably not more than 5% by weight and, more preferably between 0.2% 
by weight and 3% by weight, enzymes stabilized against oxidative degrada- 
tion, as known for example from International patent applications WO 
94/02597, WO 94/02618, WO 94/18314, WO 94/23053 or WO 95/07350, 
being particularly preferred. 

Typical enzyme stabilizers optionally present, particularly in liquid 
formulations according to the invention, include aminoalcohols, for example 
mono- di-, tri-ethanolamine and propanolamine and mixtures thereof, the 
lower carboxylic acids known, for example, from European patent applications 
EP 376 705 and EP 378 261, boric acid and alkali metal borates, the boric 
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acid/carboxylic acid combinations known, for example, from European patent 
application EP 451 921, the boric acid esters known, for example, from 
International patent application WO 93/11215 or from European patent 
application EP 511 456, the boron acid derivatives known, for example, from 
European patent application EP 583 536, calcium salts, for example the 
calcium/formic acid combination known from European patent EP 28 865, the 
magnesium salts known, for example, from European patent application EP 
378 262 and/or the sulfur-containing reducing agents known, for example, 
from European patent applications EP 080 748 and EP 080 223. 

Suitable foam inhibitors include long-chain soaps, more particularly 
behenic soap, fatty acid amides, paraffins, waxes, microcrystalline waxes, 
organopolysiloxanes and mixtures thereof which may additionally contain 
microfine, optionally silanized or otherwise hydrophobicized silica. For use 
in particulate formulations, these foam inhibitors are preferably fixed to 
granular water-soluble supports as described, for example, in DE-OS 34 36 
194, in European patent applications EP 262 588, EP 301 414 and EP 309 
931 or in European patent EP 150 386. 

In addition, a detergent according to the invention may contain 
redeposition inhibitors. The function of redeposition inhibitors is to keep the 
soil suspended from the fibers suspended in the liquor and thus to prevent 
discoloration of the fibers. Suitable redeposition inhibitors are water-soluble, 
generally organic colloids, for example the water-soluble salts of polymeric 
carboxylic acids, glue, gelatine, salts of ether carboxylic acids or ether 
sulfonic acids of starch or cellulose or salts of acidic sulfuric acid esters of 
cellulose or starch. Water-soluble polyamides containing acidic groups are 
also suitable for this purpose. Soluble starch preparations and other starch 
products than those mentioned above, for example partially hydrolyzed 
starch, may also be used. Sodium carboxymethyl cellulose, methyl cellulose, 
methylhydroxyethyl cellulose and mixtures thereof are preferably used. 
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Organic solvents suitable for use in the formulations according to the 
invention, particularly where they are present in liquid or paste-like form, 
include alcohols containing 1 to 4 carbon atoms, more particularly methanol, 
ethanol, isopropanol and tert.butanol, diols containing 2 to 4 carbon atoms, 
more particularly ethylene glycol and propylene glycol, and mixtures thereof 
and the ethers derived from compounds belonging to the classes mentioned 
above. Water-miscible solvents such as these are present in the detergents, 
cleaners and disinfectants according to the invention in quantities of 
preferably not more than 30% by weight and, more preferably, in quantities 
of 6% by weight to 20% by weight. 

To establish a desired pH value which is not automatically adjusted by 
the mixture of the other components, the formulations according to the 
invention may contain system-compatible and ecologically compatible acids, 
more particularly citric acid, acetic acid, tartaric acid, malic acid, lactic acid, 
glycolic acid, succinic acid, glutaric acid and/or adipic acid, and mineral 
acids, more particularly sulfuric acid, or bases, more particularly ammonium 
or alkali metal hydroxides. pH regulators such as these are present in the 
formulations according to the invention in quantities of preferably not more 
than 20% by weight and, more preferably, between 1 .2% by weight and 17% 
by weight. 

Although it is known that transition metal complexes can counteract 
the corrosion of silver, the bleach-catalyzing complexes according to the 
invention are generally used in quantities which are too small to be able to 
protect silver against corrosion so that silver corrosion inhibitors may be 
additionally used in dishwashing detergents according to the invention. 
Preferred silver corrosion inhibitors are organic sulfides, such as cystine and 
cysteine, dihydric or trihydric phenols, optionally alkyl-, aminoalkyl- or aryl- 
substituted triazoles, such as benzotriazole, isocyanuric acid, manganese, 
iron, cobalt, ruthenium, molybdenum, titanium, vanadium and/or copper salts 
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and/or complexes in which the metals mentioned may have one of the 
oxidation numbers II, III, IV, V or VI, depending on the metal. 

The production of the solid formulations according to the invention 
does not involve any difficulties and may be carried out by methods known in 
principle, for example by spray drying or granulation, the peroxygen 
compound and bleaching catalyst optionally being added later. To produce 
formulations according to the invention with high bulk density, more 
particularly in the range from 650 g/l to 950 g/l, a process comprising an 
extrusion step known from European patent EP 486 592 is preferably applied. 
Detergents, cleaners or disinfectants according to the invention in the form 
of aqueous solutions or solutions containing other typical solvents are 
produced with particular advantage simply by mixing the ingredients which 
may be introduced into an automatic mixer either as such or in the form of a 
solution. In one preferred embodiment of machine dishwashing formulations, 
the formulations are produced in the form of tablets by the processes 
disclosed in European patents EP 0 579 659 and EP 0 591 282. 

Examples 

Example 1 : 

Production of an Mn bleaching catalyst to be used in accordance with the 
invention 

1 .A: Synthesis of tris-(2-pvridvlmethvn-amine (tpa) 

5.0 g (30.5 mmoles) of 2-picolyl chloride hydrochloride were dissolved 
in 13 ml of water and 6 ml of 5.3 N NaOH were added to the resulting solution 
while cooling with ice. The red suspension obtained was cooled to 0°C and 
a solution of 1.64 g (15.25 mmoles) of picolylamine in 26 ml of dichlorome- 
thane was added. The mixture was heated to room temperature and reacted 
with another 6 ml of 5.3 N NaOH over a period of several days during which 
measures were taken to ensure that the pH value did not rise above 9.5. The 
mixture was then washed twice with 7 ml of 15% NaOH and the organic 
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phase was dried over sodium sulfate. After the drying agent had been 
removed, the solvent was evaporated off. The brown residue was extracted 
with ether and the solid obtained was recrystallized from ether. 2.4 g of tris- 
(2-pyridylmethyl)-amine were obtained. 

1. B: Synthesis of fMn ? (tpa) ? ( OAckKOAc), (BP 

2.45 g (10 mmoles) of Mn(OAc) 2 • 4H 2 0 and 2.7 g (20 mmoles) of 
sodium acetate were dissolved in methanol and reacted with 2.9 g (10 
mmoles) of tpa. The solution was stirred for 2 h at room temperature and 
then cooled for 24 h to 0°C. The dark brown solid formed was separated off 
and dried (2.2 g). 

Example 2: 

Production of an Fe bleaching catalyst to be used in accordance with the 
invention 

2. A: Synthesis of N.N.N'.N'-tetrakisf2-(1-methvlbenzimidazolvh)-2-hvdroxv- 
1.3-diaminopropane (tbpo) 

1.06 g (9.7 mmoles) of 1 ,2-diaminobenzene were thoroughly mixed 
with 0.5 g (1.6 mmoles) of 2-hydroxy-1,3-diaminopropane tetraacetic acid and 
heated to 170-180°C. The mixture was cooled and taken up with about 15 ml 
of 4 N HCI. A grey deposit was formed, filtered off and washed with acetate. 
The solid was dissolved in water and neutralized with dilute ammonia. The 
white deposit was removed, recrystallized from acetone and dried. 0.5 g of 
the diaminopropane derivative was obtained. 

2.B: Synthesis of fFe ? abpo)(OAc) ? 1fCIO^ (B2) 

2.58 g (5 mmoles) of Fe(CI0 4 ) 3 • 9H 2 0 and 2.7 g (20 mmoles) of 
sodium acetate were dissolved in about 50 ml of methanol and 1.53 g (2.5 
mmoles) of tbpo were added to the resulting solution. The solution was 
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stirred for 2 h at room temperature and then cooled for 24 h to 0°C. The 
green-brown solid formed was separated off and dried (1 .6 g). 

Example 3 

98 mg of sodium perborate monohydrate were dissolved in a solution 
containing 2.5 mg of morine in 99.5 ml of deionized water. The pH was 
adjusted to 9.5 and was kept at that value throughout the following measuring 
time by means of a pH stat. The temperature was also kept constant at 20°C. 
0.5 ml of a solution containing the bleaching catalyst to be tested in a 
concentration of 50 ppm, based on transition metal, was added. The 
extinction E of the solution at 400 nm was measured at 1 minute intervals 
over a period of 30 minutes. The values for the percentage decoloration D(t), 
calculated in accordance with D(t) = [E(t) - E(O)] / E(O) • 100 are set out in 
the following Table. 

The manganese complex (B1) containing the tris-(2-pyridylmethyl)- 
amine ligand produced in accordance with Example 1 and the iron complex 
(B2) containing the N,N,N\NMetrakis-(2-(1-methylbenzimidazolyl))-2- 
hydroxy-1,3-diaminopropane ligand produced in accordance with Example 2 
were tested in accordance with the invention. For comparison, the conven- 
tional bleach activator N.N.N'.N'-tetraacetyl ethylenediamine (TAED) was also 
tested under otherwise the same conditions, but in a concentration of 6% by 
weight (C1). 



Table 1: Percentage decoloration as a function of time 



Beach activator 
or catalyst 


De 
5 mins. 


coloration a 
15 mins. 


fter 
28 mins. 


B1 


84 


94 


95 
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B2 


34 


56 


81 


C 


35 


63 


84 



It can be seen that a significantly better bleaching effect can be 
achieved by the use according to the invention (B1 and B2) than by the 
conventional bleach activator TAED in a far higher concentration (C1). 
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CLAIMS 

1 . The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing one or 
more of the ligands corresponding to general formula I: 



N 

/ \ 



R 
I 

A 



I R 

R I 

I B 
A 



(I) 



in which R is a direct bond or an optionally amino-substituted alkylene group 
containing 1 to 4 carbon atoms, A is a fused or non-fused ring system 
containing at least one nitrogen atom and B is hydrogen, an OH group or has 
the same meaning as A, 

as activators for peroxygen compounds in oxidizing, washing, cleaning or 
disinfecting solutions. 

2. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper which contain one 
or more of the ligands corresponding to general formula II: 



\ / 
R R 

A ill X ill A 
\ / \ / \ / \ / 
R R R R 



(ID 



where R is a direct bond or an optionally amino-substituted alkylene group 
containing 1 to 4 carbon atoms, A is a fused or non-used ring system 
containing at least one nitrogen atom and X is an optionally hydroxy- and/or 
Ci-4-alkyl-substituted phenylene ring or an optionally hydroxysubstituted C1-4 
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alkylene group, 

as activators for peroxygen compounds, particularly inorganic peroxygen 
compounds, in oxidizing, washing, cleaning or disinfecting solutions. 

3. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing the 
ligands corresponding to formula I or II for bleaching colored stains in the 
washing of textiles. 

4. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing the 
ligands corresponding to formula I or formula II in cleaning solutions for hard 
surfaces, more particularly for crockery, for bleaching colored stains. 

5. The use claimed in any of claims 1 to 4, characterized in that the 
transition metal in the bleaching catalyst complex is iron and/or manganese. 

6. The use claimed in any of claims 1 to 5, characterized in that the 
transition metal has an oxidation number of +2, +3 or +4. 

7. The use claimed in any of claims 1 to 6, characterized in that, in the 
unit R-B of the compounds corresponding to formula I, R is a direct bond 
where B is hydrogen, but is not a direct bond where B is a hydroxyl group. 

8. The use claimed in any of claims 1 to 7, characterized in that the 
nitrogen-containing ring system A in the compounds corresponding to 
formulae I and II is the 2-pyridyl group, the 2-imidazolyl group, the 1-methyl-2- 
imidazolyl group or the 2-benzimidazolyl group. 

9. The use claimed in any of claims 1 to 8, characterized in that R in the 
compounds of formula I or II is a methylene group. 

10. The use claimed in any of claims 1 to 9, characterized in that X in the 
compounds of formula II is selected from the 1 ,3-phenylene group, the 2- 
hydroxy-1,3-phenylene group, the 2-hydroxy-5-methyl-1,3-phenylene group 
and the hydroxymethylene group. 

1 1 . The use claimed in any of claims 1 to 10, characterized in that, in the 
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alkylene groups R of the compounds corresponding to formula I or II, one or 
more of the non-adjacent CH 2 units not directly attached to the central N atom 
is/are replaced by NH units. 

12. The use claimed in any of claims 1 to 11, characterized in that the 
transition metal complexes contain other ligands, particularly monovalent or 
polyvalent anionic ligands, in addition to the ligands corresponding to general 
formulae I and II. 

13. The use claimed in any of claims 1 to 12, characterized in that the 
peroxygen compound to be activated is selected from the group consisting of 
organic peracids, hydrogen peroxide, perborate and percarbonate and 
mixtures thereof. 

14. A detergent, cleaner or disinfectant, characterized in that it contains 
0.0025% by weight to 0.25% by weight and, more particularly, 0.01 % by 
weight to 0.1 % by weight of a bleaching catalyst in the form of complexes of 
the transition metals manganese, iron, cobalt, ruthenium, molybdenum, 
titanium, vanadium and/or copper which contain one or more of the ligands 
corresponding to general formula I or II in addition to typical ingredients 
compatible with the bleaching catalyst. 

15. A formulation as claimed in claim 14, characterized in that it contains 
5 to 50% by weight and more particularly 8 to 30% by weight of anionic and/or 
nonionic surfactant, up to 60% by weight and more particularly 5 to 40% by 
weight of builder, up to 5% by weight and more particularly 0.2 to 3% by 
weight of enzyme, up to 30% by weight and more particularly 6 to 20% by 
weight of organic solvent from the group consisting of C1-4 alcohols, C 2 ^» diols 
and mixtures thereof and the ethers derivable from compounds belonging to 
these classes and up to 20% by weight more particularly 1.2 to 17% by 
weight of pH regulator. 

16. A machine dishwashing detergent containing 15% by weight to 65% 
by weight and more particularly 20% by weight to 55% by weight of a water- 
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soluble builder component and 5% by weight to 25% by weight and more 
particularly 8% by weight to 17% by weight of an oxygen-based bleaching 
agent, characterized in that it contains a bleach-catalyzing transition metal 
complex containing the ligands corresponding to formula I or II, more 
particularly in quantities of 0.005% by weight to 0.1 % by weight. 

17. A detergent as claimed in claim 16, characterized in that it contains 
0.1% by weight to 20% by weight and more particularly 0.2% by weight to 
10% by weight of surfactants. 

18. A detergent as claimed in claim 16 or 17, characterized in that it 
contains 20% by weight to 60% by weight of a water-soluble organic builder, 
more particularly alkali metal citrate, 3% by weight to 20% by weight of alkali 
metal carbonate and 5% by weight to 40% by weight of alkali metal disilicate. 

19. A formulation as claimed in any of claims 14 to 18, characterized in 
that, in addition to the components mentioned, it contains up to 50% by 
weight and, more particularly, 5% by weight to 30% by weight of peroxygen 
compound selected from the group consisting of organic peracids or peracidic 
salts of organic acids, hydrogen peroxide and inorganic salts eliminating 
hydrogen peroxide under the cleaning conditions, such as perborate, 
percarbonate and/or persilicate, and mixtures thereof. 

20. A formulation as claimed in any of claims 14 to 19, characterized in 
that it contains 1 % by weight to 10% by weight and more particularly 2% by 
weight to 6% by weight of a compound eliminating peroxocarboxylic acid 
under perhydrolysis conditions. 

21 . A formulation as claimed in claim 20, characterized in that the ratio by 
weight of compound eliminating peroxocarboxylic acid under perhydrolysis 
conditions to the transition metal complex compound is in the range from 
8000:1 to 1:1 and more particularly in the range from 1000:1 to 10:1. 
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Replacement page 
CLAIMS 

1 . The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing one or 
more of the ligands corresponding to general formula I: 



N 

/ \ 



R I R 

I R I 

A | B 
A 



(I) 



in which R is a direct bond or an optionally amino-substituted alkylene group 
containing 1 to 4 carbon atoms, A is a fused or non-fused ring system 
containing at least one nitrogen atom and B is an OH group or has the same 
meaning as A, 

as activators for peroxygen compounds in oxidizing, washing, cleaning or 
disinfecting solutions. 

2. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper which contain one 
or more of the ligands corresponding to general formula II: 



\ / \ 



X 

/ \ 



/ \ 



(II) 



where R is a direct bond or an optionally amino-substituted alkylene group 
containing 1 to 4 carbon atoms, A is a fused or non-used ring system 
containing at least one nitrogen atom and X is an optionally hydroxy- and/or 
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Ciwt-alkyl-substituted phenylene ring or an optionally hydroxysubstituted C1.4 
alkylene group, 

as activators for peroxygen compounds, particularly inorganic peroxygen 
compounds, in oxidizing, washing, cleaning or disinfecting solutions. 

3. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing the 
ligands corresponding to formula I or II for bleaching colored stains in the 
washing of textiles. 

4. The use of complexes of the transition metals manganese, iron, cobalt, 
ruthenium, molybdenum, titanium, vanadium and/or copper containing the 
ligands corresponding to formula I or formula II in cleaning solutions for hard 
surfaces, more particularly for crockery, for bleaching colored stains. 

5. The use claimed in any of claims 1 to 4, characterized in that the 
transition metal in the bleaching catalyst complex is iron and/or manganese. 

6. The use claimed in any of claims 1 to 5, characterized in that the 
transition metal has an oxidation number of +2, +3 or +4. 

7. The use claimed in any of claims 1 to 6, characterized in that, in the 
unit R-B of the compounds corresponding to formula I, R is not a direct bond 
where B is a hydroxyl group. 

8. The use claimed in any of claims 1 to 7, characterized in that the 
nitrogen-containing ring system A in the compounds corresponding to 
formulae I and II is the 2-pyridyl group, the 2-imidazolyl group, the 1-methyl-2- 
imidazolyl group or the 2-benzimidazolyl group. 

9. The use claimed in any of claims 1 to 8, characterized in that R in the 
compounds of formula I or II is a methylene group. 

10. The use claimed in any of claims 1 to 9, characterized in that X in the 
compounds of formula II is selected from the 1 ,3-phenylene group, the 2- 
hydroxy-1 ,3-phenylene group, the 2-hydroxy-5-methyl-1,3-phenylene group 
and the hydroxymethylene group. 
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1 1 . The use claimed in any of claims 1 to 10, characterized in that, in the 
alkylene groups R of the compounds corresponding to formula I or II, one or 
more of the non-adjacent CH 2 units not directly attached to the central N atom 
is/are replaced by NH units. 



